A mouse model with T58A mutations in Myc reduces the dependence on KRas mutations and has similarities to claudin-low human breast cancer.
Expression of c-Myc is highly prevalent in human breast cancer and stability of the oncoprotein is regulated through Ras-regulated phosphorylation at serine 62 and threonine 58. Previous studies have illustrated the importance of accumulation of KRas mutations in Myc-mediated tumor formation. To examine Myc dependence upon Ras mutations we have generated MMTV regulated Myc and Myc T58A transgenic mice. Expression of the more stable T58A Myc allele resulted in a reduction in KRas-activating mutations. However, in a low-level expression T58A Myc transgenic, the majority of the tumors were squamous or epithelial-to-mesenchymal in nature and accumulated KRas mutations at a higher frequency. Interestingly, we show that these mice develop similar gene expression patterns and signaling pathway utilization as a subtype of human claudin-low breast cancer. Indeed, our results demonstrate a clear division in human claudin-low tumors based on Myc pathway activation and target genes. Together, our results demonstrate that Myc expression and stability has critical effects on molecular heterogeneity in mouse mammary tumors that parallel subtypes of human breast cancer.